We present an extensive study of the time dependence of the magnetization in a polycrystalline and low temperature charge ordered La 0.5 Ca 0.5 MnO 3 sample. After application and removal of a 5 T magnetic field, a systematic variation of the magnetic relaxation rate from 10 K to 245 K was found. At 195 K, the magnetization decreases in a very short time and after that it increases slowly as a function of time. Moreover, between 200 and 245 K, an increase in magnetization, above the corresponding value just after removing the 5 T magnetic field, was measured. This unusual behavior was tested in several other relaxation procedures.
phase A-II ordered antiferromagnetically with a CE-type magnetic structure below 160 K 5 .
Moreover, Radaelli et. al. 1 measured a rapid change of the lattice parameters between 130 K and 225 K in La 0.5 Ca 0.5 MnO 3 . This was associated with the development of a Jahn-Teller distortion of the Mn-O octahedra, as well as partial orbital ordering.
Relaxation experiments are a useful tool to study the dynamics of the charge ordering phase due to the frustration in the spin equilibrium configuration. Until now, attention has been focused in the relaxation of electrical resistivity after a large change of an applied magnetic field, which induces a transition from a ferromagnetic metallic state to a charge ordered insulator phase or conversely 6 ,7 . However, systematic reports of magnetic relaxation curves (M(t)) in charge ordered compounds are rare, possible because the abrupt jump seen in resistivity is absent in magnetic measurements. Here, we present an extensive study M(t)
curves measured in a polycrystalline sample of La 0.5 Ca 0.5 MnO 3 . We also performed similar measurements in a polycrystalline La 0.7 Ca 0.3 MnO 3 sample for comparison.
Polycrystalline samples of La 0.5 Ca 0.5 MnO 3 and La 0.7 Ca 0.3 MnO 3 were prepared by the standard procedures described elsewhere 8 ,9 . X-ray diffraction measurements pointed out high quality samples. Magnetization measurements were done with a standard MPMS-5S SQUID magnetometer. The relaxation measuring procedure was the following: first, the sample was heated to 400 K in zero magnetic field; second, the remanent magnetic field in the solenoid of the SQUID magnetometer was seted to zero; third, the sample was cooled down to the working temperature in zero magnetic field; fourth, an applied magnetic field (H) was increased from 0 to 5 T at a rate of 0.83 T/minute and remained applied for a waiting time t w =50 s; fifth, H was decreased to zero at the same rate; finally, when H was zero (we defined this moment as t=0) the M(t) curve was recorded for more than 210 minutes. We have measured the profile of the remanent magnetic field trapped in the superconducting solenoid after increasing H to 5 T and the subsequent removal. Within the experimental region the trapped magnetic field was lower than 1.1 mT. As a small magnetic field is trapped (typically about 1 mT) in the superconducting solenoid of the SQUID magnetometer, resulting after successive applications and removals of H=5 T, we decided to check its role in the unusual increase in magnetization. The temperature of 210 K was chosen since the absolute value of magnetization is not too small and the increase in normalized magnetization is higher than at 200 K. We repeated the standard relaxation procedure, but instead of changing the applied magnetic field from 5
T to H=0 mT (squares), we reduced it from 5 T to H=-1.2 mT (circles) and H=-10 mT (triangles in the inset). In each case, this last field remained applied during the whole relaxation measurement. For H=-1.2 mT the actual field applied to the sample is almost zero. The initial magnetization of the sample here is lower than in the H=0 mT case, but it is still positive. However, the H=-10 mT is about 10 times higher than the trapped flux in the SQUID solenoid and the actual applied field to the sample is negative. The initial magnetization of the sample is lower with H=-10 mT than in the previous cases and has a negative value (see inset). Note that, contrary to what it is usually expected, the magnetization increases with time even with applied negative magnetic fields. The last measurements strongly support the point that is not the small trapped magnetic field in the solenoid of the magnetometer which is causing the unusual relaxation in La 0.5 Ca 0.5 MnO 3 .
Next, we repeated the standard relaxation procedure changing t w . Figure 5 shows three m(t) curves with t w equal to 50 s (squares), 500 s (circles) and 5000 s (up triangles). Clearly, the normalized increase in magnetization is higher the longer the 5 T magnetic field remains applied. Values of M(0) also increase for longer t w . A plausible explanation could be that the remanent trapped field in the sample after removing the H=5 T, which is higher for longer t w , is causing the self-alignment of the spins and the increase in magnetization. Therefore, these curves would be reflecting information about the interactions in the La 0.5 Ca 0.5 MnO 3
sample. We conclude that is not only the ferromagnetic interaction that is causing the increase in magnetization in La 0.5 Ca 0.5 MnO 3 . In order to understand this behavior we have to include other specific details of the crystalline and magnetic structure of the charge ordered material.
These intriguing results could be a consequence of the competition between ferromagnetic double exchange and antiferromagnetic superexchange coupling. However, further studies in other charge ordering compounds, as well as simultaneous measurements of magnetization, resistivity, etc. are desirable to elucidate this unusual behavior.
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